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Executive Summary

In 2006, an issue of serious concern to statelgres was the long-term security of the
defined benefits that state and local public penpians promise to current and future retireesl{(Sne
2006). Public pension systems are growing in tesfmeembers and the benefits they offer to their
members. Part of this group includes the estim@tenhillion baby-boomers who will be living the
next 20 to 30 years in retirement (Wharton, 2006gse dynamic changes are raising the burden
public pension plans place on government operdtutgets. Expecting a large number of their
employees to retire, public administrators are b@ng more concerned about meeting the retirement
pledges to their public employees and also maiimgia desired level of public services demanded by
their taxpayers (Mattoon, 2006).

In a study of 58 state pension systems, Wilshirgogiites found that 84% were under-funded
in 2005 by an estimated $157.1 billion (Wilshirelassociates, 2006).

The pension unfunded liability problem has beemigagi attention in the Commonwealth of Kentucky.
During February 2007, Governor Ernie Fletcher pdisseexecutive order to establish a task force that
would examine ways to restore the financial healithe state’s two main public retirement systems,
the Kentucky Retirement System (KRS) and the Kekytdeachers Retirement System. As of June

30, 2006 the unfunded liability for KRS was $11ilidn (excluding the County Retirement systems),
$3 billion more than the General Fund operatinggendor fiscal year 2007. The unfunded liability is

a measure of the degree to which the cost of isrtéht have been earned by members to date but not
yet paid exceeds the value of the assets avatialpay for benefits. These benefits are contractua
obligations of the Commonwealth and are protectestétute as well as the state constitution (KRS,
2006).

Several states, including like Kentucky, are tryiogddress their unfunded liabilities and
escalating costs before the real hardships ocgaverely under-funded public pension systems have
caused some governments to reduce their providipoldic services. Municipal bond ratings and,
therefore, government’s potential to borrow funds hlso been negatively affected. In additiorhef t
unfunded liability problem continues to be deferbgdpolicymakers it will raise the employer
contribution rates needed to pay for future penaiilities and consume an even larger portion of
their operating budgets increasing the financiatlbn on future taxpayers. To avoid these negative
consequences, public administrators are develgmifigies aimed at funding their pension systems at
actuarially sound levels.

This paper analyzes how the cyclical market affdesfunding levels of public pension
systems and evaluates funding strategies publisipeisystems can use to prepare for the future. |
analyze the impact of different investment managerpelicies on the KERS Non-hazardous system
and the feasibility of issuing pension obligatiamntds to pay off the unfunded liability. The first
section provides an overview of the structure dfligypoension plans, describes how these systems are
funded, and identifies the factors that can affieeir funding level. The next section discussesea
of unfunded liabilities and their implications. &third section discusses potential solutions wario
states have implemented to address unfunded tiabiand improve the funding of their plans. The
fourth section looks at the Kentucky Employees’iiRetent Non-hazardous System's unfunded
liability and analyzes the specific conditions tbatised it. The fifth section discusses my anglysi
with the data, methodology and results discussétimeach subsection. In the last section, | discu
various policy implications associated with my gs& and offer recommendations for improving
public pension funding.

2 The combined unfunded liability of KRS's five segi@ systems was an estimated $18.8 billion asr# 20, 2006. This data was reported in KRS'’s
Comprehensive Annual Financial Report. Kentucky#neral Fund operating Budget was $8.8 billiorfifaral year 2007.



Background of Public Pension Systems

There are two general types of pension plans, defioenefit and defined contribution. In a
defined-benefiplan, the employer guarantees a specified dollaruatto be received in retirement.
The benefit is based on a formula that usuallyipomtes the employee’s salary, years of servige, a
at retirement, and a multiplier known as a berfatitor. Most state plans use the employee’s highes
three to five years of salary in the benefit catioh. In addition, an employee normally has to be
vested in the plan for a certain number of yeaferbdhey are entitled to their benefit. Finallye
initial amount of the individual’s check is usuallgjusted annually for the effects of inflation
(NASRA, 2006).

Using an example, the defined benefit for an lienBtate employee retiring at age 60 with a
final average salary of $45,000 and 30 years ofi@eis calculated by multiplying the employee’s
years of service (30) by his final average compéms#$45,000) and multiplying that number by
lllinois’ benefit factor of 1.67%. This yields amtial retirement benefit of $22,545, which wileb
paid for the rest of that retiree’s life (HynesQ8).

In adefined-contributiorplan an individual investment account is maintaifeedeach
employee. The benefit in a defined contributicanpls determined by the amount contributed to the
account by the employer and employee and the imgsgtreturns earned by the account contributions.
In a defined contribution plan, the employer cdnmition is specified and guaranteed. However, the
future annual income is not guaranteed under ae@fcontribution plan as it is in a defined benefit
plan. Therefore, the value of employee’s investnfand therefore, the amount available for annual
withdrawal) can fluctuate depending on the retdonsvestment on the contributions to the account.
At retirement, the employee can withdraw the tatalp sum, have it converted to a lifetime annuity,

or receive it in a certain number of periodic paptse Ahybrid plan is another type of plan that is



gaining popularity among states. The hybrid plamlines both types of plans and allows the
employee to recieve a relatively smaller guarantgedial amount through a defined benefit plan but
requires the employee to supplement that benetfit what is earned from contributions to a defined
contribution plan (NCSL, 2006, NASRA).

In Michigan, the state is required to contributtbpercent of an employee’s salary to his
individual account. The employee is not requikediake a contribution but may receive a dollar-for-
dollar match if they contribute up to 3 percenttdir salary. If an employee wants to contribute
above 3 percent he can, but the state will onlycm#te first 3 percent of the employee’s contriduiti
He can choose among different investment optionghiafunds in his account. His retirement bdnefi
depends on the total contributions to the fundthedearnings made on the selected investments
(NCSL, 2006).

A key difference between these plans is partydlsatimes the investment risk. In defined-
benefit plans, the employer is responsible fordiag how much to contribute to the plan annuallgt an
how the contributions will be invested. The emgogbsorbs both the gains and losses associated
with investment returns while guaranteeing paynoénihe retirement benefit calculated by the
formula. Conversely, the employee is responsihietfe investment management of their own funds in
the defined-contribution plan. If investment resion the pension funds are below expected leaels,
increase in employer contributions will be necegsaicover the loss. Since the employer contrdyuti
is fixed for defined-contribution plans, the pemsl@bility problem does not exist (Peng, 2004;
NASRA, 20086).

According to the U.S. Bureau of Labor Statistidsut ninety percent of state and local
government employees participate in a defined lengfates such as Alaska, Colorado, Montana, and

Florida have elected to offer a defined contribmifpdan in the past six years (NASRA, 2006; NCSL.



2006). Over the last few decades, more empldyave began offering defined contribution plans for
reasons like portability of plan benefits for emy@es who may switch jobs, shifting the investment

risk to employees by allowing them to select andiage the investments in their account, and because
these plans require less oversight and regulatam the employer or plan trustees since employees
assume most of the responsibility for their acceuntwill discuss later the experiences of stttes

have switched from their traditional defined benpfan to a defined contribution plan. Since the
majority of public employees participate in a ttamhal defined benefit plan, the remainder of my

paper will apply to this popular type of plan (NASR2006; NCSL, 2006).

How Public Pension Systems are Funded

Pension funds can be thought of as a financialadomhere the contributions are saved and
invested for payment of employment benefits at spoist in the future. Most of the assets needed to

fund the future liabilities of the pension plan aceumulated during the working life of the empleye

Souces of Public Pension
Income Fiscal Year 1983-2002

Employer
Investment Earnings Contributions
62% 26%

Employee
Contributions
12%

Source: National Association of Retirement Admiatets 2002

The main three assets in a public pension plaemgoyee contributions, employer
contributions, and the investment returns on tloasgributions. According to the National

Association of Retirement System Administratoryljsupension systems collected $2.7 trillion



dollars in income in 2002 (NASRA, 200Bmployee contributions made up 12 percent of that
income, whileemployer contributions and investment earnings nugod25 and 62 percent respectively
(NASRA, 2006)

In 2004, ninety percent of public pension plansinesgyl employees to contribute some of their
own earnings to the retirement account. The eng@@pntribution rate is usually set by law and does
not vary. The 2005 Public Fund Survey on statelacal retirement systems reported a median
employee contribution rate of 5 percent (Brain2@D5)>

Employer contribution rates are typically eithet lsg statute or based on aatuarial
valuation An actuarial valuation uses a cost method thanhages the present value of benefits to be
payable in the future considering employee seraadate. This method assigns some equal benefit
amount to each year of accrued, actual, and expéatigre service. Thactuarial accrued liabilityis
allocated to past service. The actuarial accriaddlity is a cost that should currently be fullpvered
by the assets in the account or fund. If thisilitgtis not covered by the available assets knewn as
theunfunded actuarial accrued liabilitf AAL). The normal costs the cost assigned to the benefits
accruing during the current year for normal retieats. This is also known as the actual cost and is
expressed as a percentage of payroll. flihee normal cosis the expected benefits for future service
that will need to be funded in the future. Thesethe three cost components considered by the
employer when determining funding methods (Masaajriard, Langer, Young and Ross, 2004).

The employee and employer contributions are plat@doension trust fund where they are
invested to earn the hoped-for actuarial investmatetof return. The investment returns on the

contributions are a critical component of publimgien income as shown in pie chart on page five.

®The Public Fund Survey represents approximatelytgigight percent of state and local government
retirement systems.



Factors that affect the funding levels of Public Pgsion Systems

As stated in the previous section, a fund with sstbet are less than accrued liabilities is
considered underfunded. The amount by which Hisliiies exceed the assets is called the unfunded
liability. A public pension system’s funding levahd, therefore, the size of the system’s unfunded
liability, is affected by the growth of the pensitumd’s assets and liabilities. This section desas
the impact of the investment returns and emplogeatrdbutions on asset levels.

Investment returns are a significant source ofmmedor public pension systems. The
investment and asset allocation strategy useddftrtistee of the pension fund determines the lgivel
investment returns the fund achieves. When argovent has a conservative investment strategy, its
portfolio has a higher percentage of low-risk instents such as treasury securities. Because these
securities are considered low-risk they carry agloyield than other securities which might prevent
the funds from realizing the actuary's projectethiégs depending on how the market performs. On
the other hand, when a government adopts an agggesgestment strategy its portfolio has a higher
percentage of high-risk instruments with highetdgdike equitable securities. The key to asset
allocation is diversification so that the portfoichieves the desired level of earnings for a idara
amount of risk to the employer (Peng, 2004).

During the 1990’s, states started investing a grqa¢rcentage of their investment portfolios in
equity securities. To their advantage, the shitigset allocation and the bull market of thatqueri
improved funding levels of public pension fundsidgrthe period because it substantially increased
the valuation of the assets held in these fundswever, the downturn of the market between 2000
and 2002 caused several systems to lose significeestment value, which dramatically reduced their
asset to liability ratios (Mason, Brainard, Langéoung and Ross, 2004). Many states are facing

major increases in employer contribution ratesoieec the losses their systems suffered in asseeval



from their poor market experience. The Wilshirgo®¢ on State Retirement Systems reported state
pension portfolios had an average allocation toteguof 67.7 percent and 32.3 percent fixed-income
securities in 2005 (Wilshire, 2005). While the ketrdownturn had a major effect on many state
system, this experience may have also taught tetems to prepare for future cyclical swings i th
market (Peng, 2004).

Growth in liabilities is dependent upon the levebenefits payable to current and future
retirees estimated by the actuary. Actuarial aggioms play a critical role in pension funding,@n
they estimate the liability or the long-term cobktlefined benefit pensions. Among the many
assumptions made by the actuary are the numbenpibgees vested, expected mortality rates, cost of
living adjustments, employee withdrawals, and therage work life of the employer's labor force
(Livingston, 1996). The actuary makes three maonemic assumptions in his analysis. The actuary
first projects the amount of an individual's futlpenefit by estimating the salary increases until
retirement. Second, the actuary estimates theofatdlation for each year after retirement ukdath.
Third, after the final benefit is determined hewgsss the rate at which he will discount the benefit
back to obtain the present value (Hustead, 2001).

The discount rate represents the expected rateve$iment return on the pension fund until the
employee’s retirement. Mahoney suggests usingcadig rate that is as close to the reality of the
market as possible for determining the accurateasiet level of contributions needed (Mahoney).
According to the efficient market theory, “finanicmices exhibit a random walk behavior and thus
can not be predicted with consistency.” Conversegearch on “market timers” from Timers Digest
and Hulbert Financial Digest shows that some tirhexse been realiable in their predictions about the

market! The Public Fund Survey says the median discatatassumption of most pension plans is 8

* Timers Digest and Hulbert financial digest trals& performance of market timers over thirty yeaiqus and publish
information on “timers” recommendations and signals



percent although the number of plans using an gssomlower than the median have increased
(NASRA, 2005). Hustead considers between 8 peieth/.75 to be a very conservative assumption
about the market (Hustead, 2001).

To illustrate the effect of the discount rateuretto the example of the lllinois state employee
with the annual retirement benefit of $22,545th# State of lllinois wanted to find out how much i
would have to invest today for 30 years assumifigluae investment rate of 8 percent, it could
determine the present value of the annual bensfiiguthe 8 percent discount rate which is $3,977.
the discount rate is changed to 6 percent, theeptaslue of the benefit changes to $6,267. Thesef
the higher the discount rate assumption (expeateesiment return) the lower the investment needed
today.

The discount rate is probably the most controveessumption in the evaluation because of its
impact on the liability or cost of plan to the eay@r. If the actuary assumes a market upswing and
predicts the pension fund will have strong investtmeturns in coming years, he will assume a higher
discount rate and reduce the present value lighilitich reduces future required employer
contributions. This assumes that the assets wearid substantial investment returns from the market
and the higher value of the assets will cover thl’s estimated pension liabilities (Hustead, 2001)
The level investment returns is also dependent tippasset allocation of the pension fund’s
investment portfolio. If the actuary is wrong andrket does worse than expected the plan would be
at risk due to the failure of the fund’s assetedm projected level of investment returns and the
reduced employer contributions (Mahoney, 2002).

The Funding Decision

The division between who decides the required dmution to cover future benefits, how the

contributions should be invested, and the actuauathe employer will contribute can add



inconsistency to the pension funding decisionéf blenefit policy, investment policy, and funding
policy are not somewhat integrated. The trustese ménsion plan, with assistance from the actusary,
generally responsible for deciding the employactiarial contribution ratethe employer’s
contribution rate determined by actuarial valuafioAn investment committee assists the trustee with
the investment strategy and asset allocation ofuhés. But the funding decision is left to the
discretion of the policymaker (Useem and Hess, 2001

Some employers fully fund their defined benefdnd at levels where the value of the current
fund assets is equal to the estimated benefitiligsi of current and future retirees. While enygs
should strive to meet their required contributiates to fully fund state pension funds, it is often
difficult, especially if their state is experiengia budget deficit. Regardless of poor market
performance or whether their actuary's contributete is sufficient, employers are still resporesitolr
funding pension obligations (Mason, Brainard, Lany®ung and Ross, 2004).

Larry Langer with Gabriel, Roeder, Smith & Compaayenefit and actuary consulting firm,
says when a plan is underfunded "we make surdthbatormal cost amount is contributed and then we
try and pay off the sliver of unfunded actual aectliability that is not yet covered by the assets.
This is known as thannual required contributiofARC). The Governmental Accounting Standards
Board (GASB) requires governments to pay off thieifunded liability over a thirty-year period.
Generally, governments will amortize the unfundadility within the thirty-year limit and includéné
amortization payment on the unfunded liability eit annual required contribution (ARC) (Mason,
Brainard, Langer, Young and Ross, 2004).

Fiscal stress is the most cited reason for persotribution deferment by government

employers. When money is tight and times are targhployers typically do not view pension

® The actuarial contribution rate includes the ralrost for the current fiscal year and the amati@n payment on the
unfunded liability. This rate is usually expresseda percentage of projected payroll.
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obligations to be as urgent as other budgetary ddefor general fund dollars. In those situations,
demands for public safety, Medicaid, or educatian loe greater (Peng, 2004). While deferment of
employer contributions may seem irresponsible, rangtloyers use deferment as a countercyclical
budget tool (Peng, 2004; Mahoney, 2002; Mason,rrdi, Langer, Young and Ross, 2004; Mitchell
and Smith, 1994).

Mitchell and Smith discuss how the cyclical nataf¢he economy to cyclical changes in
government budgets and financial markets. Thisasg@ension fund management an important factor
in sustaining a structural budget balance duriegctburse of business cycle. For example, a slow
economic growth rate can cause revenue shorttallgdvernments. Instead of adopting policies to
increase taxes or cut services a government maysehto reduce or defer pension contributions. Of
course, since the cyclical deficit is a short-tgmoblem and deferment is a short-term solutiongetie
an expectation that the employer will pay backdbeiered amount by paying more than the required
contribution when the economy improves and surfulods are available. If the deficit is structural-
created by the government allowing spending grawo#xceed revenue growth-deferment is
discouraged because it exacerbates the real prdijterat addressing the causes of the structural
deficit. When continuous deferment is used, theleyer’s pension liability increases even higher
since the accrued unpaid portion or unfunded ligltbmpounds with interest (Mitchell and Smith,
1994; Peng 2004).

In most cases where there is a cyclical budgetssignd the pension plan is over-funded,
governments find it difficult to set aside savindgr politicians, its much more tempting to offer
benefit enhancements or reduce the employer caoititsibrate. Robert Snell of the National
Conference of State Legislatures conducts a swi/Bgislative changes in state pension funds. His

responses showed that many states increased dewmefg and reduced employer contributions during
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the market expansionof the 1990’s (Snell, 2003fter®) employers do not recognize the implications
of their actions.

The reduction in employer contributions and incesas benefits reduces the fund’'s asset
levels. If the market declines, the weight of plession bill or liability will be harder to carryd
result in an even larger increase in employer dautions. Therefore, Peng advises employers to
handle surpluses with caution since the cyclicalimeof the economy makes it likely that can ensure
deficit will follow at some point in the future (Rg, 2004).

Implications of Unfunded Pension Systems

An unfunded liability is not always necessarilyignsof fiscal concern. It's only when the
fund’s liabilities create fiscal stress for the éayer that it should begin to worry. Still, haviag
under-funded pension plan has several implicatiwhg;h can have a significant impact on
government operating budgets. These implicatinaside opportunity costs of lost investment
returns, violation of the intergenerational equatinciple, potential crowding-out of public service
and the possibility to negatively impact a governtisemunicipal bond rating and borrowing costs
(Mahoney, 2002; Mason, Brainard, Langer, Young Rods, 2004; Mitchell and Smith, 1994, Peng,
2003).

When an employer fails to make contributions @ plension fund or their contribution does
not meet the required contribution rate determimgthe actuary, the projected level of investment
returns may not be realized which reduces the Riadsets. A shortfall occurs when an employer
doesn’t contribute the actuarial required ratet &fdy does the employer lose investment returns on
what it didn’t contribute, but that amount composider future periods. The lost investment
earnings represent the employer’s opportunity fayshot making the required contribution. This is

also the amount that would have yielded a reduep@midency on future tax dollars. It is important t
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fund pension systems now rather than later bedaeseffects of compounding mean that the longer
governments wait to fund their systems, the higheropportunity cost of lost investment returns
(Peng, 2003; KRS, 2006; Mahoney, 2004).

Parry Young of Standard's and Poor's says bomtjragiencies pay attention to two main
measures of pension fund fiscal health during teditrating process. The first measure is thelé&ah
ratio which is the ratio of a government’s net &s$e its accrued liabilties. The greater the petage
of the funded ratio the higher the funding levetlad pension system. The second measure is the
relative size of the unfunded liability over tim&oung says that rating agencies consider unfunded
liabilities as much as they consider debt whenwatalg the fiscal health of a municipality or state
employer and the agencies examine the historieadtof the employer’s pension funded ratio as well
as their employer contribution history, considerihg age of the plan (Mason, Brainard, Langer,
Young and Ross, 2004; Young, 2005).

Underfunding the system also puts pressure oratipgrbudgets by increasing the amount of
the pension bill that will have to be paid by flduaxpayers. Mahoney discusses the ethical
implications of deferring pension contributions diadbilities. Mahoney states that employer
contribution deferment violates the principalmergenerational equitghe generation that benefits
from a particular public service should be the gatien that pays for it. When public officials dee
to provide more public services to the current gath@en by under-funding their public pension
systems, there is a possibility that the futureegation will have to pay the price for the oldetrax
generation’s services. The later generation vall im the form of higher tax bills or a lower lel
public services. He uses philosopher John Raydst-savings theory” and GASB standards to argue
that fully funding pension systems should be aaasjbility of the public administrator (Mahoney,

2002).
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Improving the Accountability of Public Pension Funds

The Employee Retirement Income Security Act (ERISA)974 set standards for corporate
disclosure of pension fund information and setstite vesting, restrictions on underfunding, and
investment of pension funds. The Pension Benefdr@ntee Corporation was also established as part
of this Act to insure private pension funds agaurederfunding. ERISA does not apply to public
sector employers. This is the reason public engskgan defer pension fund contributions, shifting
the financial burden to future taxpayers (Lamb,3;99ahoney, 2002).

In an effort to increase accountability of publengion funds the Governmental Accounting
Standards Board requires public pension systemeptart on their plan's funded status. GASB No. 5
Disclosure of Pension Information by Public Empkyetirement Systems and State and Local
Governmental Employestandardizes the measure of the pension obligatopjres disclosure of
annual trends of specific pension funding ratios disclosure of the assumption used by the actnary
calculating the pension obligation. The elemehGASB No. 5 have made public pension systems
more comparable across states and municipalit@si,.. 1993; GASB 1986).

A standard measure of pension liabilities reposedovernmental financial statements is the
pension benefit obligatioh The pension benefit obligation can be thoughisthe actuarial valuation
of benefits owed. GASB requires public employerseiport their pension funding levels using
different measures such as the Funded Ratio. dragjiencies use the funded ratio as an indicator of
the public pension plan’s fiscal health as mentibimethe previous section (Brainard, 2004; Lamb,
1993). The National Association of Retirement 8gsAdministrators considers a Funded Ratio of 80

percent to be fiscally healthy (NASRA, 2006).

® This measure represents the present value ofitleasfimated to be payable in the future consigeeimployee service to date of actuarial valuation,
calculated by attributing some equal benefit amoomiach year of accrued, actual, and expectedefgtrvice. Expected benefit enhancements orysalar
increase projections are accounted for in the litsred€ulation. The pension benefit obligationlirtes the retirees and beneficiaries currentlyivaug
benefits, terminated employees entitled to benbfitsot yet receiving them, employee contributjomgestment income accumulated, and vested and
non-vest employees employer financed share. Goets must also estimate net assets with theiigrebenefit obligation.
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The City of San Diego’s unfunded liability for gension plan was well on its way to $2 billion
by 2009. In 2006, the city disclosed misleadirfgriimation in official statements for municipal bond
offerings and to credit rating agencies aboutéssion and retiree health care obligations and the
amount of assets available to pay for those olitigat The bond offerings raised over $260 million
from investors. The SEC issued an Order whicledtttat the city failed to fairly disclose to bond
investors that it hand been intentionally underdiag its pension plan, putting at risk its abilioy
make the promised future debt service payment® cithh was sanctioned for committing securities
fraud by misleading bond investors about its finalngolvency. San Diego provides an example of the
greater attention being paid to the accountalilitgublic pension systems (SEC, 2006).

How states are addressing funding levels

A review of pension and retirement plan enactmbwtstate legislatures in 2006 indicates that
state governments are using different approachaddress the under funding of their pension funds.
States like New Jersey and lllinois have issuedio@nobligation bonds as a way to finance their
unfunded liabilities. Another approach for goveants that are trying to reduce their risk of
unexpected costs is to convert from their tradalatefined benefit plans to a defined contribufien
or a hybrid plan. Many have increased contribigitmtheir pension plans and have created
stabilization accounts to try and set aside exivaeg to cover shortfalls. Others are cutting or
reducing benefit levels for new hires in order tivel down their future pension costs, as well as
prohibiting benefit enhancements or cost-of-liveddjustments until their pension plans reach a icerta
level of funding. These approaches vary in ris#t savings (Snell, 2005; Snell, 2006).

Pension obligation bonds have been used by sones stad municipalities to pay for a portion
or the entire cost of their unfunded liability in attempt to reduce annual pension costs. When the

bonds are issued, the proceeds are immediatelggliache retirement plans and then invested. The
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objective is to earn a higher rate of return onltbed proceeds than the interest rate that istpaid
service the bonds. Because of this arbitrage acios, the employer will realize interest costisgs

in the form of lower payments for debt service lo@ bonds than the payments the employer would
have paid to amortize the unfunded liability. Howe this strategy involves interest rate riskthi
market does not reach the assumed investmentfregum over the long-term, the rate of return may
then become lower than the interest rate paid eotimd. Therefore, the uncertainty of the market
makes it hard to predict whether the outcome obtivad issue or other financing strategies will be
successful in producing net savings for the empl¢garnham, 2003; Snell, 2006).

Another pension cost-reducing approach is for & stacovert from a defined benefit plan to a
defined contribution or a hybrid plan. Studieswhbat switching to a defined contribution plan can
produce savings to the employer in the long-terchinareased costs in the short term. These costs
and savings are dependent on the level of differdetween contributions and liabilities between the
new and old plans. For instance, several goverheraployers switch to the defined contribution
plan to shift their risk to the employee since thegprantee the benefit under the defined beneiit pl
and that benefit can vary. With the defined cditibn plan, the employer's contribution is fixetla
does not change. Switching to a defined contrdsupilan does not eliminate an unfunded liability.
The employer will still need to address any acctigddllities in addition to the costs related to
implementing the new plan (NSCL, 2006; Reason Fatiod, 2005).

Reducing or eliminating the level of benefits i®tdrer way states have tried to reduce costs.
Most pension plans are inviolable contracts preitly state statute and the state and federal
constitutional law. This means policymakers cahmodify the benefits for existing retirees or
employees. The only alterations they can makbdgension plan structure are for new hires. Any

savings from benefits changes will not occur uhid new employees that are affected by the benefit
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changes make up a large percentage of the em@ayerkforce. The Missouri legislature considered,
but did not pass legislation to prohibit cost-affig-adjustments and benefit enhancements in plans

that are less than 80 percent funded (Snell, 2006).
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Background of Kentucky's Public Employees’ Retiremat Systems

The Kentucky Retirement System (KRS) consistsvef inain separate systems:
= Kentucky Employees Retirement System (KERS) for{Namardous employees
= Kentucky Employees Retirement System (KERS) forafidaus employees
= County Employees Retirement System (CERS) for Nemahdous employees
= County Employees Retirement System (CERS) for Hbmes employees
= Kentucky State Police System (KSP)

As shown above KERS and CERS have separate sy&iemsn-hazardous and hazardous
employees. KERS was established in 1956 by the kgislature. The CERS was established in 1958
and the State Police System was established in. 1J866n the systems were established there were
16,000 patrticipants in the state system, 2,6174gnaants in the county system, and 415 uniformed
state troopers. Today, there are over 300,000edtiactive and retired members in all the systems
combined. Each system offers a defined-benefisipanas well as health insurance benefits to its
participating members (KRS, 2006).

The funded ratio for all systems has been declisinge 2000, at when the systems were more
than fully funded. Table 1 shows that KERS Nondndaus’ funded ratio decreased by 80 percentage
points from 140 percent to 60 percent in 2006. flineled ratio for CERS Non-hazardous was 83.6
percent in 2006, the highest for all five systéms.

According to KRS’ actuarial report for 2006, thefumded liability for the pension fund of all
systems combined was $5.37 billion. As indicated able 2, KERS Non-hazardous had the highest

unfunded liability and accounts for 67% of KRS’alopension unfunded liability.

" In Wilshire Associates 2006 Report on State Retinat Systems, the average national funded ratistéte pension
systems was 87%.
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Table 1: KRS Pension Funds Actuarial Fund Ratio asf FY ended June 30,2006

KERS Non- KERS State Police  County Non- County
Fiscal Year Hazardous @ Hazardous System Hazardous Hazardous
2000 139.6% 138.2% 136.4% 156.9% 133.3%
2001 125.7% 126.8% 128.1% 146.3% 124.5%
2002 110.4% 116.9% 115.3% 129.6% 111.9%
2003 97.4% 108.1% 99.6% 119.7% 97.8%
2004 85.1% 98.4% 88.0% 105.1% 88.8%
2005 73.6% 92.3% 77.1% 94.0% 80.9%
2006 60.0% 84.1% 66.6% 83.6% 75.0%

Source: KRS 2006 CAFR.
Table 2: KERS Nonhazardous FY 2006 Unfunded Liability on
Actuarial Value of Assets for Pension Funds

KRS System Unfunded Liability Percentage of
Total Unfunded Liability

KERS Non-hazardous 3,600,739,

KERS Hazardous 80,671,711 2%
KSP 172,466,101 3%
County Non-hazardous 1,016,675,131 19%
County Hazardous 505,067,753 9%
KRS Total $5,375,620,620

Source: KRS 2006 CAFR..

The conditions that created the unfunded liabifitiKentucky are similar to the conditions that
affected the solvency of other state pension systdimere are three main issues discussed in this
section:

« Reductions in employer contributions

« Lower than expected investment returns due to taken decline

« Benefit enhancements enacted by the legislature
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Figure A: Histori ¢ Trend of conditions impacting the growth of
KERS Non-hazardous Pension Fund's Unfunded Lia  bility 1993-2005
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Source: Data for Figure provided in KRS Actuari@dp®rts and CAFRs for Fiscal Years 1990-2006. Dddiarounts for
Employer contributions were calculated using prégecpayroll data and employer contribution rates.

Reductions in Employer Contributions

Figure A shows the historic trend of employer citmifions scaled on the right axis, and the
unfunded accrued actuarial liability, the totalraed actuarial liability, and actuarial value ofeis
scaled on the left axis. Note the two sharp deslinggeneral fund contributions in 1999 and 2082.
likely reason for the reduced employer contributiathe favorable market experience prior to 2001
which led to higher than expected investment ret@mthe fund’s assets above the actuary’s assumed
rate of return of 8.25 percent. The investmentrret after the mid-nineties reduced the unfunded
liability by an estimated $1.93 billion and thuswkred the required employer contributions needed t
fund the pension plan.

In recent years, the legislature has contributéovbthe KRS’ Board of Trustees’ requested

employer contribution rates. These reductionslr@sghortfalls that come with an opportunity co$t
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Table 3: KERS Non-hazardous Actuarial Requested and Enacted
Employer Contribution Rates for Fiscal Years 1993-2008 (in millions)

Annual
Enacted Rate Requested Contribution Actual Contribution
FY  Actuarial Requested Rate = By Legislature By Board Contribution Shortfall

1993 8.66% 7.65% $79.6 $70.3 $9.3
1994 8.66% 7.65% $86.4 $76.3 $10.1
1995 8.56% 8.56% $87.8 $87.8 -
1996 8.75% 8.56% $91.5 $89.5 $1.9
1997 8.89% 8.89% $98.5 $98.5 -
1998 8.89% 8.89% $105.3 $105.3 -
1999 8.03% 8.03% $97 $97 -
2000 8.03% 8.03% $102.1 $102.1 -
2001 5.89% 5.89% $78.3 $78.3

2002 5.89% 5.89% $84.3 $84.4 -
2003 5.89% 3.76% $89.8 $57.3 $32.5
2004 7.53% 5.89% $120.2 $94 $26.2
2005 10.29% 5.89% $170.6 $97.7 $72.9
2006 13.62% 5.89% $224.6 $96.9 $127.2
2007 17.13% 7.75% $283.6 $128.3 $155.3
2008 20.15% 7.75% $342.9 $131.9 $211

Source: KRS Actuarial Reports and CAFRs 1990-2006

lost contributions and investment returns. Noyaldes this increase the system’s unfunded ligbilit
but it also likely increases future employer cdnition rates. The stock market decline had a major
effect on future employer contributions. The pobtgel employer contribution rates for the KERS Non-

hazardous pension fund determined by KRS

actuary (considering the state’s past funding bempare 19.13 percent of projected payroll focék
year 2012 and 23.86 percent for fiscal year 20IR§K2007).

A recent report by the system’s actuary, Cavannddgcdonald, projects that if the state
continues the trend of paying less than the aclanecommended contribution rate, “the KERS non-
hazardous health insurance trust will be in defaylthe year 2013 and the pension trust will be in

default beginning in 2021 to 2023 (KRS, 2007).”
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Dollars Statgjigure B: S&P 500 Index and KERS Unfunded Liability ~ Historical Trend 1975-2006
in Billions S&P Index % Points
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Source: S&P Historical Data was obtained from yafiwance.com. KERS data was provided in KRS CARFRSs a
Actuarial Reports for fiscal years 1990-2006.

Investment Returns on Assets

The stock market decline between 2000 and 200&madjor impact on the state pension
system’s funding levels. The downturn caused imaest losses on assets, which will likely increase
the employer required contribution levels in theifa. Figure B on the following page shows the
historical trend of KERS’ unfunded liability witihé¢ S&P 500 Index. Note the
relationship between the two. The unfunded ligbreaches its all-time low and the actuarial valtie
the fund’s assets reaches its highest point whemtrket peaks. It is also interesting how theciase

in the value of the assets lags behind increaséeimarket. Since the graph shows the markekinde
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increasing beginning in 2003 it is possible thatKéan expect an increase in its value of assdis T
is also dependent on the Board’s investment styateg

The investment strategy used by the pension fundfsagers during the past decade may have
contributed to the current unfunded liability. &ealuate the impact of managers' investment styateg
on KERS Non-hazardous pension funding level, laedeed the investment policy and the asset
allocation of the fund’s investment portfolio sint@90.

Bo Cracraft, Investment Compliance Officer witle tiRS, responded to my questions
regarding the system's investment strategy. Altogrto Mr. Cracraft, the fund's managers do not
have any statutory restrictions on their investnparicy. When asked about the asset allocation
method and caps he said that the Board condudissat Liability Modeling Study with the assistance
of an investment consultant. Part of the purpdsbeostudy is to set "target allocations"” for thad
for each asset class (such as equity, fixed-incame cash). This establishes a limited range withi
which the actual allocation can fall.

In 1990, the managers' target allocation inclusfegercent of U.S. Equity, 25 percent of fixed-
income securities, 10 percent of real estate, @npkicent of cash. Two adjustments were

to made to the target asset allocation methode 4i860 as shown in Table 4 below.

Table 4: KRS Target Asset Allocation 1990-2007
July 1, 1990-June 30, July 1, 1997-June 30,

Asset Type 1997 2000 July 1, 2000-June 30, 2007
U.S. Equity 55% 65% 40%
Non-U.S. - - -
Equity - - 15%
Fixed-Income 25% 27% 27%
TIPS - - 10%
Alternative - - 5%
Real Estate 10% 5% -
Cash 10% 3% 3%

Source: Bo Cracraft, Investment Compliance OfficeiKRS
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From 1997 to 2000, KRS increased the target allmcatf U.S. equity by 10 percentage points
and fixed-income securities by 2 percentage poihiteeduced the target allocation for real eskat®
percentage points and that for cash by 7 percem@igés. In 2000, KRS made several changes. The
Board decided to set a target for 15 percent fiarmational equity, 5 percent for alternative
investments that would include real estate andaggiequity, and 10 percent for a TIPS portfolide T
TIPS portfolio was added as a means to protectsafsen inflation and consist primarily of U.S. and
international government-issued inflation protecdedurities as well as commodities derivative
contracts, cash, and cash equivalents.

It appears from table that managers had more afjygressive investment strategy since they
have a higher proportion of equity in the portfolié/hile this strategy allowed KRS to earn a higher
level of investment returns on assets during tHenbarket, it may have contributed to losses in
investment returns that could have been preverdddhe managers used a more conservative

approach.

Benefit Increases

In the past nine years, the legislature has endandfit enhancements for KERS Non-
hazardous. In 1998, the benefit factor was in@@&om 1.97 percent to 2.2 percent for employees
who retire between February 1, 1999 and Januar2@19 with at least twenty years of service credit.
This might explain why the number of retirements mcreased in recent years. In 2001, the
legislature also changed the average salary usetéfermining benefits at the time of retirementir
the highest five years of service to the highestdlyears of service. Note in Figure A, that theetat
which these benefit increases took place, the Ka&$ion fund was more than fully funded. As

discussed earlier, many states decided to incteasefits and reduce contributions during this gerio
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rather than set aside the money to cover futurdfsiie. These enhancements have increased ahd wil
continue to increase the pension plan’s liabilitrethe future. If future investment gains are not

sufficient to cover the additional costs, then empl contribution rates will need to increase.

Analysis

The extent to which cyclical market swings impaghgion system funding levels can depend
on the fund managers' investment strategy. Int@aagiunfunded liabilities can have negative
implications and impose burdens on pension systmgovernment operating budgets. Considering
this, | evaluate the impact of planning for cyclinaarket swings by using a different investment
strategy. | also estimate the amount of lost itnaest returns to date due to reduced employer
contributions. Finally, | compare two financingesthatives for addressing the system's unfunded
liability. Each section discusses the data anchautktlogy used to answer each research question.

The unit of analysis in this study is the KERS Nwrardous pension fund. This system’s
funding levels have declined by a greater percentagr the past five years compared to the other
four systems of KRS. The system's health insuré&unoe is not addressed in the analysis due to the
great complexities of health insurance in genewad, for retirees in particular, coupled with thedi

limitations of this research paper.

I nvestment Strategy Analysis
In this analysis, | estimate the impact of the fuma@hagers' investment strategy on the system's
value of assets. The research question | addrdbssianalysis is:

-  What if managers had used a lower-risk lower retiovestment strategy?
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Data

| use financial and sensitivity analysis to estienthe impact a lower-risk lower return
investment strategy could have had on the pensiot's current financial position. Data on actual
employer contribution rates, projected payroll, keavalue of the fund's assets, and the actual
investment rate of return results on the systeraissipn fund portfolio were provided in KRS's
Actuarial Reports and KRS's Comprehensive Annuahicial Reports.
Methodology

| determine the dollar amount of the actual emetayontribution for fiscal years 1995 through
2006. | explain later why | chose this particytariod. Employer contribution rates are expressed
percentage of payroll so | multiply the actuarysjgcted payroll for each fiscal year by the endcte
rate to find the actual employer contribution.

To determine the impact of the system managerssinvent strategy on the value of the fund's
assets | calculate the investment returns on thikehaalue of the assets and employer contributions
again for fiscal year 1995 through 2006 by addimgrharket value of the assets and the employer
contribution for each fiscal year and then multipfythe sum amount by the fund's actual rate of
return. Then | added the investment returns ferfigcal year to the beginning value of the asapts
employer contribution to get the value of the as$at the end of the fiscal year. Then | used the
current fiscal year end value of the fund's asaethe beginning value of the fund's assets fonéxe
fiscal year and repeated the calculation for thesseguent years.

| estimate the impact of a steadier investmentegjsausing a sensitivity analysis. | analyze the
change in the value of the assets in responsetohtiinge in the rate of return (investment strategy
from Kentucky's actual rate to the South Carolietil@ment System’s (SCRS) pension portfolio’s rate

of return. SCRS's strategy is appropriate for éimalysis because until recently, the state had a
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constitutional prohibition against the public retivent system investing in securities not listeéon
national exchange. With passage of the State Rws®r and Investment Reform Act of 2006
increased the maximum portion of the fund that im@ynvested in equities from 40 percent to 70
percent. Therefore, before 2006 the state wasddib a more conservative investment strategy
compared to Kentucky. Data for SCRS’s investmetatsraf return was not available for fiscal years
prior to 1995 thus my analysis is limited to thatpcular period.

Results

The results indicate that the value of the fuadsets are higher at the end of the 11-year period
with Kentucky's investment strategy at $10.8 hilltban South Carolina's lower-risk lower-return
strategy at $8.12 billion, a difference of $2.7ibil. One likely explanation for the differencetlie
higher return earned on riskier investments in Keky's portfolio. Compared to SCRS, Kentucky's
portfolio had a higher rate of return for almoségvyear except fiscal years 2001 to 2003. This
highlights another potential reason for the largieence in the value of the assets between tloe tw
strategies. Since Kentucky's strategy is moreesggyre than SCRS, the current managers' port®lio i
more volatile meaning it is more sensitive to tharket.

This important point is illustrated in Figure Glotice how the value of the assets varies more
over the period with Kentucky's investment stratégn with SCRS' investment strategy. The value
of the assets under South Carolina's strategy eppeaave a predictable and less variable trend,
however, with Kentucky's strategy the value ofdkeets although more variable significantly exceeds
South Carolina's strategy over the period. Theegfidentucky would not be better off if it had
adopted a more conservative investment strategpg r@sults from this analysis are shown in tables 5

and 6.
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Table 5: Investment Strategy Analysis: Kentucky's A

Beginning Value of
Assets

Employer
Contribution

ctual Strategy

KY Actual Rate
of Return

Fiscal Year End Value of
Assets

1995 2,729,048,987 87,820,420 18.99% 3,351,792,907
1996 3,351,792,907 89,524,654 17.63% 4,048,021,847
1997 4,048,021,847 98,558,742 24.16% 5,148,394,459
1998 5,148,394,459 105,265,461 20.76% 6,344,319,719
1999 6,344,319,718 97,020,920 14.27% 7,360,519,947
2000 7,360,519,947 102,167,019 6.41% 7,941,045,201
2001 7,941,045,200 78,392,216 -5.41% 7,585,585,852
2002 7,585,585,853 84,363,425 -4.30% 7,340,141,459
2003 7,340,141,459 57,343,384 4.29% 7,714,836,943
2004 7,714,836,942 94,083,590 13.58% 8,869,371,940
2005 8,869,371,941 97,691,817 9.26% 9,797,413,862

2006

Fiscal
Year

9,797,413,861

Table 6: Investment Strategy Analysis: South Caroli

Beginning Value of
Assets

96,914,778

Employer
Contribution

9.68%

na's Strategy

SC Actual Rate
of Return

10,852,099,651

Fiscal Year End Value of
Assets

1995 2,729,048,987 87,820,420 15.40% 3,250,667,296
1996 3,250,667,296 89,524,654 5.00% 3,507,201,547
1997 3,507,201,547 98,558,742 8.99% 3,929,918,139
1998 3,929,918,139 105,265,461 15.06% 4,642,882,250
1999 4,642,882,250 97,020,920 2.42% 4,854,608,827
2000 4,854,608,827 102,167,019 4.77% 5,193,214,054
2001 5,193,214,054 78,392,216 7.14% 5,647,998,958
2002 5,647,998,958 84,363,425 0.91% 5,784,526,880
2003 5,784,526,880 57,343,384 8.98% 6,366,470,214
2004 6,366,470,214 94,083,590 8.79% 7,028,436,483
2005 7,028,436,483 97,691,817 7.03% 7,627,095,120
2006 7,627,095,120 96,914,778 5.11% 8,118,706,804

Source: Data was provided in KRS Actuarial RepdtRS CAFRs,
Bo Cracraft with KRS.
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Figure C: Investment Strategy Impact on the Market Value of Assets of

Market Value of KERS Non-hazardous Pension Fund
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Lost I nvestment Returns due to Employer Contribution Reductions

In this analysis, | estimate the lost investmeiiimns the system could have earned on
employer contributions that were actually reducelbWw the required rate requested by the actuary.
The research question | explore is:

= What is the estimated amount of lost investmentrnstdue to reduced employer contributions

since 19957
Data

Data for actual rates of return were provided by&R calculated the actual and required
contributions with projected payroll data from Aatial Reports from KRS for fiscal years 1995
through 2006.
Methodology

To determine the system's lost investment ret(@pgortunity cost) since 1995, | multiply the

employer contribution shortfall by the actual rafeeturn on the fund’s portfolio to get the lost
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investment returns for the year. Then | add tmeant to the employer contribution shortfall to get
the total lost employer contribution and lost inwesnt returns for 1995. Then | repeat this same
calculation for fiscal year 1996 only when | cabltel the lost investment return | include the ttust
employer contribution and investment returns fréwa previous fiscal year because they could have
been reinvested. | repeat this calculation fohderal year through 2006. Once | have the tiatal
fiscal year 2006, | deduct the total of lost emplogontributions for all fiscal years since 199% &b
total amount of lost investment returns for theiqukr
Results

The results indicate a total of $53.4 million ivéstment returns on assets were lost due to
reduced levels of employer contributions since 199bis illustrates the importance of making timely
contributions that are of the full amout requedigdhe actuary. This amount represents about 1.4
percent of the system's current unfunded liabilEmployer contributions are one of the three
compenents of a pension fund's income. This aisaty®ws that when contributions are not made
employer's lose opportunities to earn investmemtms on fund assets. The results from this amalys

are presented in Table 7.

Financing Alternatives for the Unfunded Liability
In this analysis | analyze two different altermas to retiring the system's current unfunded
liability.
= Pension obligation bonds (POBSs)

= A pension stabilization fund which would serve asaacount for annual cash contributions
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Table 7: Lost Investment Returns due to Reduced Em  ployer Contributions since Fiscal Year 1995
FY Required Actual Annual KY Actual Lost Investment Total Fiscal
Contribution Contribution Contribution Pension Returns Year end Lost
Shortfall Portfolio Rate of Investment
Return Returns and
Employer
Contributions
1995 87,820,420 87,820,420 0 18.99% 0 0
1996 91,511,766 89,524,654 (1,987,112) 17.63% (350,328) (2,337,440)
1997 98,558,742 98,558,742 0 24.16% (564,725) (2,902,165)
1998 105,265,461 105,265,461 0 20.76% (602,490) (3,504,655)
1999 97,020,920 97,020,920 0 14.27% (500,114) (4,004,769)
2000 102,167,019 102,167,019 0 6.41% (256,706) (4,261,475)
2001 78,392,216 78,392,216 0 -5.41% 230,546 (4,030,929)
2002 84,363,425 84,363,425 0 -4.30% 173,330 (3,857,599)
2003 89,827,800 57,343,384 (32,484,416) 4.29% (1,559,072) (37,901,087)
2004 120,280,040 94,083,590 (26,196,450) 13.58% (8,704,446) (72,801,983)
2005 170,670,423 97,691,817 (72,978,606) 9.26% (13,499,283) (159,279,872)
2006 224,105,182 96,914,796 (127,190,386) 9.68% (27,730,321) (314,200,579)
Total Lost Employer Contributions and Investment Re turns (314,200,579)
Total Lost Employer Contributions (260,836,970)
Total Opportunity Cost to date of Lost Investment R eturns (53,363,609)
Source: Projected Payroll was provided in Actuarial Reports. With pension valuations, the valuation for each fiscal year is
completed around the following November for presentation to the Board of Trustees.

Source: SCRS Investment Rates of Return provid8@RS CAFRs for Fiscal Years 2000 and 2006.

Data

The data for this analysis were based on intervigitfs analysts of the Kentucky Legislative
Research Commission, KRS, and documents prepar&@RBys actuary, Cavanaugh McDonald. My
assumptions regarding the bond issue and stalmlizhind are based on the information gathered in

my discussions with analysts.

Methodology

| evaluate if borrowing to invest the POBs procegi@lds greater present value earnings than
investing a cash annuity in a stabilization fuhanake the assumption that the state has the ofion

issue $3 billion worth of POBs at a rate of 5.75cpat with a 30-year maturity. | make the $3 bili
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assumption since KERS Non-hazardous’ unfundediitialvas $3.6 billion for fiscal year 2006 and

the bonds are expected to earn income on the piscee

Because POBs are utilized for interest rate adgfradetermine the net present value by
finding the amount | would have to borrow todaypat percent to accumulate the same amount that
the bond proceeds would grow to in thirty yeaisviested at a 7.75 percent rate. First, | assinate t
the POBs would have issuance costs equal to 58 pasits and deduct the costs from the total value
of the issue to get the present value of the P@Bg&ads net issuance cost. Next, | found the amount
the POB net proceeds would grow to in thirty yeansvested at 7.75 percent using the future value

formula. The future value formula is expressed as:

FV=PV (1 +1)"

wherePV is present value of the POB net proceeds arbitraged investment rate of return, and

the number of years. Then | discounted the furatae of the POB net proceeds at the lower interest
rate using the present value formula to find the@am | would have to borrow today at 5.75 percent t
accumulate what the POBs would earn when invegtdtedigher rate of return. The present value

formula is expressed as:
PV=FV/(@1+n)"

whereFV is the future value of the net bond proceeds imekat the higher ratejs the discount rate
or the cost of borrowing, andis the number of periods. The difference betwéeamount and the

present value of the POB issue is the net presdaé\of the POB issue.

8 Arbitrage in the case of pension obligation bomsans that the bonds are sold the employer inegtroceeds of the
bond sale in riskier higher-yielding securities (Bluam, 2003).
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| also assume that the state has the financiegnaltive of creating a stabilization account for
the KERS Non-hazardous pension fund to which apatpns can be made and the funds in the
account can be invested. | use the present vélae annuity formula to estimate the present value

earnings of this option:
PVA = ann[(1 - (1/(1-i)"))] /i ]

whereannis the annuity payment or annual appropriatiorheodccount, is the rate of return on the
investment, and is the number of periods. | assume that the amrann would be equal to the debt
service payment made on the POB issue and the pagymweuld earn 7.75 percent over a 30-year
period. | find the annual debt service paymentlierbond issue using the straight-line amortizatio
method. Then | compared net present value of @B Bsue with the present value of the cash

annuity to see which had the higher present vadneigs.

Results

Evaluating the two financing alternatives, thesgrg value earnings from the cash annuity
payments to the stabilization fund are higher tienPOB issue option. The cash annuity option
yields $2.44 billion in earnings compared to theBAgsue’s $2.23 billion. Therefore, the state can
earn $211 million more from investing in a cashutynthan if it were to borrow and then engage in
arbitrage using the POB proceeds. The POB bontkpds net issuance cost ($2.98 billion) would
grow to $28 billion in 30 years at the arbitrageraf 7.75 percent. The state would have to borrow
$5.2 billion today at the lower rate of 5.75 petdenaccumulate that amount. The cash annuity
alternative assume that the state would make asiment equal to the debt service payment on the
POBs ($212 million) each year for the next

30 years in a cash annuity stabilization accoditte results from this analysis are shown in Table 8
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This analysis shows the that the state would #gtaarn more from making cash contributions
to a stabilization fund than issuing the bonds artraging the proceeds. The arbitrage natutbeof
transaction associated with POBs makes this aligenmore risky than the stabilization account
option. When employers issue POBs, they are asguthat they can earn a higher rate of return on
the bond proceeds than they will have to pay iergdt to service the bonds. Market timing canrbe a
important factor for the employer when issuing PGi#&e they are seeking the higher rate on the
proceeds. However, as | have explained, theaggigat deal of uncertainty in predicting market
behavior and there will be periods where the maskabove the interest rate to service the bonds an
periods where it is below that rate. The succéssROB issue can not be determined until the bonds
have reached final maturity when the savings acevkn

In addition, there are implications that employmisst take into consideration when issuing
POBs such as its effect on the state's debt cgpdEive assume that Kentucky's projected required
debt service all projects was $885 million for fisgear 2008 and the projected general fund revenue
were estimated at $13 billion, the addition of #3ebillion POB issue with annual debt payments of
$212 million would increase the debt capacity fré81 percent to 8.44 percent. This increase in the
debt capacity could potentially have negative igtions on the state's borrowing cost as wellsas it
municipal debt's credit rating (Hardin, 2007).

The stabilization account does not involve thk afthe POB alternative. This alternative
requires the General Assembly to appropriate meaeh year into the account so the contribution
will earn a certain level of investment return @e@unt's assets. The investment returns earnéteon
account are dependent upon policymakers' decisigoritribute to the account annually whereas with

the POB issue the debt service payments are mahdate
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Table 8: Financial Analysis: Pension Obligation Bon ds versus Cash

Contribution to Stabilization Fund

Net Present Value of Pension Obligation Bond Issue Dollar Amount

Present Value Cost of POB Issue $3,000,000,000
Issuance Cost (54 Basis Point) 16,200,000
Net Proceeds of Bond Issue 2,983,800,000
Arbitrage Net Proceeds at 7.75% for 30 years 28,008,385,454

Future Value of Net Proceeds

Investment today at 5.75% for 30 years to accumulate Arbitrage Earnings 5,234,519,153
Present Value of Future Value of Arbitraged Proceeds

Investment to accumulate Arbitrage Earnings 5,234,519,153
POB Proceeds 3,000,000,000
Net Present Value of POB Option 2,234,519,153

Present Value of Annual Cash Contribution to Stabil ization Fund

Present Value of an Annuity equal to the debt service paid with POB

(Annual Debt Service payment for POB= $212.15 million) 2,445,720,751
NPV of POB Issue 2,234,519,153
PVA of Cash Contribution to Stabilization Fund 2,445,720,751
Difference between POB and Stabilization Fund Alternatives | -$211,201,598

Policy Implications and Recommendations

In this section, | build on the results of my ayséd by discussing the policy implications of
each alternative and incorporate the recommendeadipes suggested by the Committee on
Retirement and Benefits Administration of the Gowveent Finance Officers Associations. A more
conservative low-risk lower return investment siggt can provide managers with a more predictable
less variable rate of return on their assets. Hewaef the investment strategy is too conservative
pension fund will lose opportunities to benefitrfrayclical market upswings. A more aggressive

strategy which invest more in riskier instrument allow the fund to earn higher investment retrn
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The more aggressive the investment strategy the fkaly the value of the assets will vary with the
volatile nature of the market.

Because public pension systems are not identieainanagers should adopt an investment
strategy that has a level of risk that is favordbtethat particular pension system's condition.
Managers can limit the impact of market volatiléynd thus risk, through diversification of assats i
their system's pension portfolio. Zorn recommethds governments consult with the plan's actuary
and other analysts to determine the plan's expeatedf return, the volatility of returns, and the
expected time horizon for achieving those objectilerestment plans and strategies should be
reviewed annually to ensure that the asset allmtasi meeting the plan trustees' risk and perfooman
objectives (Zorn, 1998).

In addition, failing to make employer contributiorsuld reduce the level of investment returns
on the assets in the pension fund. This couldeas® the plan's unfunded liability and increase
employer contributions in future years. In timédodget deficits when other budget pressures can
seem more immediate than pension funding most govents use deferment of pension funding as a
countercyclical budget tool. Deferment during ayall budget deficits, however, requires the
employer to offset the delayed contribution dursngplus years when investment earnings exceed
their target return (Peng, 2003). The Governmeémarice Officers Association recommends that
actuarially required contributions be made on aljnbasis to ensure the plan's funding stability.
According to GFOA, reduced employer contributioas constitute a threat to responsible funding
(GFOA, 2005.)

POBs provide employers will an alternative to fina all or part of their unfunded liabilities.
While the immediate availability of funds to pay tife liability is attractive, the consequencesof

achieving the higher return on the POB proceeds tiw@ cost to service the bonds can have serious
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consequences as | have discussed. Even if saaag®ot realized from the arbitrage transaction the
government is still obligated to make annual debtise payments on the POBs. When making the
decision to issue POBs, a government should alssider the effect the issue will have on the
government's debt capacity as well as its futuredvang costs (Burnham, 2003; GFOA, 2005).

Establishing additional reserve funds for a pamgian such as a stabilization account can
serve as another source of income when investretumis on assets are lower than expected or
funding levels fall below certain levels. Wheneéstment returns are better than expected, funds can
be deposited into a stabilization account (GFOAS)0 This account can also serve as a savings
account where appropriations can be made to thmuatand then invested. Compared to financing
with POBs a stabilization fund doesn't involve tisk associated with the arbitrage transaction.
However, the success of the stabilization fundejgesthdent upon how responsible the state's legislatu
is with making the annual payments to the fund motdvithdrawing funds for alternate uses.
Discussion

Since an increasing number of public pension systgem to be adopting more aggressive
investment strategies (i.e. South Carolina) it $thhbe expected that the funding levels of theirgoem
funds will be more volatile as the cyclical markaanges occur. So how can this information help
system managers and policymakers plan for thed@tur

If policymakers are educated about the markeg®mehon pension funds then in times of
cyclical upswings when the value of the assetsedgéabilities and pension funds appear to be more
than fully funded, they should understand thatupgwing is temporary. With than in mind, they
should not react to the pension fund surplus byeaging benefits or reducing their required
contribution to the fund. Instead, they couldastle part of surplus as in a stabilization fund fo

future years when investment returns will not baigh.
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Another valuable lesson that might be learned ftioisianalysis is whether it makes sense to
issue POBs during market downturns if the markekigected to recover eventually. If the state
decided to issue bonds during a market downturnthan say we had another experience like the late
nineties. This would increase the pension fumd/estment returns on assets potentially to thd [&ve
covering most of the accrued liability causing plemsion fund to be almost fully funded. But thatest
would still be making debt service payments forR@Bs. This is a pretty unrealistic assumptiort, bu
if one expects pension fund levels to mirror thivetg of the market this is how they can applyttha
making decisions about funding policies. Beforeimg decisions regarding funding options for
pension plan obligations or benefit policies, agrovnent should conduct a thorough analysis of the

risks, implications, and costs of each alternaidEOA, 2005).
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Conclusion

In conclusion, the fiscal health of public pensgystems is affected by cyclical changes in the
economy. This paper examines how managers' ineesgtatrategies can be used to limit volatility to
market changes, the importance of employer corttabs, and evaluated different funding alternatives
to addressing unfunded liabilties. The resultscaig that Kentucky's investment strategy yielded
higher investment returns to KERS Non-hazardous thiaused a more conservative investment
strategy. | also find that the system has loststiment returns due to reductions in employer
contributions. Finally, | compare the option ofkimg cash contributions to a stabilization account
with the option to issue POBs as a way to finaheestystem's unfunded liability. | find that the
stabilization alternative yields greater presema&aarnings to the employer. However, POBs are an
arbitrage transaction thus, their success depeamadether the proceeds can earn a higher rate of
return than what is used to service the bond. stizeess of the cash contribution alternative depend
on the ability of the legislature to make timelypeents to the stabilization fund.

A number of state public pension systems are auppggressive investment strategies. With
the decline in pension system funding levels aedige of unfunded liabilities, more states are
considering POBs as a way to finance their unfuri@dddities. By educating policymakers about the
influence of the cyclical nature of the market @mgion funding levels, they can make better policy

decisions related to pension benefits and funding.
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